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Broadband technology makes it possible to target moving pictures of advertising at the 
individual subscriber level.  This research develops a media planning system for 
one-to-one advertising based on market mechanism, such that it is fair and best to all 
advertisers.  The proposed system, in comparison to the traditional media planning, 
possesses many distinctive features such as (1) it considers plans for many advertisers at 
the same time accounting for their interactions, (2) media price is determined depending 
on the demand from advertisers, (3) the resulting allocation of advertising contacts is 
fair and Pareto optimal to all advertisers.  Such attractive characteristics could 
potentially revolutionize the way currently advertising industry operates.  The paper 
also discusses application of this system to target advertising for browser phone and 
extension to areas beyond advertising.    This system is patent pending.
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1  Inquiry should be directed to Center for Advanced Science and Technology 
Incubation Center ( http://www.casti.co.jp ).    
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1  ໰͍߹Θͤઌ : ઌ୺Պֶٕज़ΠϯΩϡϕʔγϣϯηϯλʔʢCASTI)ç (http://www.casti.co.jp)  8/22/01 2  ޿ࠂࢢ৔ 
1ɽಈػ ɽಈػ ɽಈػ ɽಈػ 
One-to-One ϚʔέςΟϯάɺσʔλϕʔεɾϚʔέςΟϯάɺCRM ͳͲͷϚε͔Βϛ
Ϋϩ΁ͷϚʔέςΟϯάख๏ͷ֦ு͸ɺ ۙ೥ͷ৘ใٕज़ͷൃୡʹΑͬͯՄೳͱͳͬͨɻ  
ྫ͑͹೔ৗੜ׆༻඼ʹ͓͚Δڝ߹ϒϥϯυͷϚʔέςΟϯάͰ͸ɺηʔϧε΍γΣΞ
ͳͲͷूܭσʔλͷ෼ੳ(Cooper and Nakanishi 1988, Hanssens, Parsons, and Schultz 
1990)͔Βੈଳผߪങσʔλͷ෼ੳ(Abe 1995, Guadagni and Little 1983, Kamakura and 
Russel 1989, McCulloch and Rossi 1994)΁ͱൃల͠ɺͦΕʹج͍͍͔ͮͯͭ͘ͷεʔύ
ʔͰ͸ੈଳؒͷҟ࣭ੑΛߟྀͨ͠One-to-OneͷՁ֨ઓུ΍ϓϩϞʔγϣϯઓུ͕ FSP
΍ DM Λ௨ͯ͡ߦΘΕ͍ͯΔ  (Rossi, McCulloch, and Allenby 1996)ɻ 
 
ςϨϏ޿ࠂͷ෼໺Ͱ΋ಉ༷ͷਐల͕ݟΒΕɺ઀৮཰ͳͲͷूܭσʔλͷ෼ੳ(Headen, 
Klompmaker, and Teel 1979, Rust and Klompmaker 1981)͔Βੈଳؒͷࢹௌश׳ͷҧ͍Λ





























集計データの分析  世帯別データの分析  マーケティング
戦略の実行 





























ͰͷλʔήοςΟϯά͕ՄೳʹͳΔɻ ç ·ͨɺ Ϣʔβʔࣗ਎ͷ੩తͳଐੑͷΈͳΒͣɺ










ʹੑผͱ 6 ͭͷ೥ྸ૚Ͱผ͚ͨ 12 ͷλʔήοτάϧʔϓʹରͯ͠ 1000 छྨͷ޿ࠂΛ
഑৴͢Δͱ͍͏ൺֱతγϯϓϧͳঢ়گΛߟ͑ͯ΋ɺͦͷ഑৴ճ਺Λܾఆ͢Δʹ͸




͜ͷΑ͏ͳෳࡶͳঢ়گͷԼɺ͜͜Ͱͷݚڀͷ໨త͸ 2 ͭ͋Δɻç ͻͱͭ͸ɺશͯͷ޿
ࠂओʹͱͬͯެฏ͔ͭϕετͳࢹௌऀϨϕϧͷ޿ࠂ഑৴ܭըΛٻΊΔ͜ͱͰ͋Δɻç
;ͨͭΊ͸ɺͦͷܭըʹج͍࣮ͮͯࡍʹ഑৴੍ޚΛ͢Δํ๏Ͱ͋Δɻç ͜ͷ࿦จ͸Ҏ
ԼͷΑ͏ʹల։͞ΕΔɻ ç ·ͣୈ 2 અͰ͸ɺ ࢢ৔ݪཧʹج͍ͮͨํ๏ͷུ֓Λ঺հ͠ɺ
ͦΕΛΑΓҰൠతͳঢ়گʹ౰ͯ͸·ΔΑ͏ʹϞσϧԽ͢Δɻç ͦͯ͠ୈ 3 અͰɺ࣮຿





2ɽϞσϧ ɽϞσϧ ɽϞσϧ ɽϞσϧ 
2.1.ç ç ç ç Ծ૝޿ࠂࢢ৔ Ծ૝޿ࠂࢢ৔ Ծ૝޿ࠂࢢ৔ Ծ૝޿ࠂࢢ৔ 
ࢹௌऀ͸༷ʑͳ੩త͓ΑͼಈతͳଐੑʹΑͬͯఆٛ͞Εͨλʔήοτάϧʔϓ(ͨͱ
͑͹ 20~29 ࡀͷཱྀߦʹؔ৺ͷߴ͍ঁੑ)ʹࡉ෼Խ͞ΕΔɻç ޿ࠂओ͸લઅͰهड़͞Ε



















ʹͳΒͳ͍ͱ෼͔Βͳ͍ɻç ͜Εʹؔͯ͠͸ 3 અͷԠ༻ྫͰৄ͘͠આ໌͢Δɻ 
 









Step 4:  ࠷ऴ഑෼ʹج͍ͮͯ޿ࠂΛࢹௌऀʹ഑৴͢Δɻ 8/22/01 6  ޿ࠂࢢ৔ 
 





Δɻç ͜͜Ͱ͸ɺStep 3 ͷऔҾΛબߟΦʔΫγϣϯͱఆٛ͠Α͏ɻç  
 









2.3.ç ç ç ç ਺ֶతදه ਺ֶతදه ਺ֶతදه ਺ֶతදه 
·ͣɺ޿ࠂओ i (i=1,..,N) ͷ J ݸͷλʔήοτάϧʔϓʹର͢Δબߟ(Ձ஋)͸ޮ༻ؔ਺
Ui(xi)ͷܗͰද͠ɺ༧ࢉ miͷൣғͰ͜ͷޮ༻͕࠷େʹͳΔΑ͏ͳࢹௌ࿮ͷ഑෼ xiΛ୳
͢ɻç ͜͜Ͱɺ 
xi =޿ࠂओ i ʹ഑෼͞Εͨݸʑͷλʔήοτάϧʔϓͷࢹௌ࿮ͷ਺ (J× 1 vector) 
Ui(xi) =޿ࠂओ i ͷޮ༻ؔ਺ (scaler) 
mi =޿ࠂओ i ͷ༧ࢉ (scaler) 
S =ݸʑͷλʔήοτάϧʔϓͷࢹௌ࿮ͷࢢ৔ڙڅ਺ (J× 1 vector) 
p =ࢢ৔͕ܾΊͨݸʑͷλʔήοτάϧʔϓͷࢹௌ࿮ͷ୯Ձ  ( 1 × J vector) 
ͱ͢Δͱɺ޿ࠂओ i ͷ໰୊͸Լͷ AP(i)ʹͳΔɻ 
 
ɾ޿ࠂओ i ͷޮ༻ͷ࠷େԽ 




ɾ഑෼ͷ࣮ݱՄೳੑʢࢢ৔धཁ  ≤   ࢢ৔ڙڅʣ 
(F)   Σ i xi ≤  S . 
 
ఆٛ̎ɽࢢ৔ۉߧ ఆٛ̎ɽࢢ৔ۉߧ ఆٛ̎ɽࢢ৔ۉߧ ఆٛ̎ɽࢢ৔ۉߧ 
Ձ֨Λॴ༩ͱͯ͠શͯͷ޿ࠂओ͕ޮ༻Λ࠷େԽͨ࣌͠ɺ ͦΕ͕࣮ݱԽՄೳͱͳΔՁ֨
ͱ഑෼ɻç ͭ·Γɺ(AP(i)) ∀  i  ͱ(F)Λຬͨ͢ղɺ(p, xi ∀  i)Λࢢ৔ۉߧͱఆٛ͢Δɻ 
 








બߟΦʔΫγϣϯͷղɿ બߟΦʔΫγϣϯͷղɿ બߟΦʔΫγϣϯͷղɿ બߟΦʔΫγϣϯͷղɿç ç ç ç ࢹௌ࿮ͷηϦɺ޿ࠂओؒͷചങΛ௨ܾͯ͡ఆ͞ΕͨύϨʔ
τޮ཰తͳՁ֨ͱ഑෼ɻ 
 
͜͜Ͱ͸ɺࢢ৔ۉߧͱબߟΦʔΫγϣϯͷղʹؔ͢ΔఆཧΛ 3 ͭಋ͘ɻç  
ࢢ৔ۉߧ ࢢ৔ۉߧ ࢢ৔ۉߧ ࢢ৔ۉߧç ç ç ç ⇔⇔⇔⇔ ç ç ç ç બߟΦʔΫγϣϯͷղ બߟΦʔΫγϣϯͷղ બߟΦʔΫγϣϯͷղ બߟΦʔΫγϣϯͷղ 
ఆཧ 1 ͱ 2 ͸ɺͦΕͧΕӈํ޲ͱࠨํ޲ͷ໼ҹʹؔ͢Δɻç ূ໌͸෇࿥Λࢀরɻ 
 
ఆཧ ఆཧ ఆཧ ఆཧ 1ɽࢢ৔ۉߧͷύϨʔτޮ཰త഑෼ ɽࢢ৔ۉߧͷύϨʔτޮ཰త഑෼ ɽࢢ৔ۉߧͷύϨʔτޮ཰త഑෼ ɽࢢ৔ۉߧͷύϨʔτޮ཰త഑෼ 
શͯͷ޿ࠂओʹͱͬͯࢢ৔ۉߧͷՁ֨ͱ഑෼ΑΓ༏Εͨղ͸ͳ͍ɻ 
 




ఆཧ ఆཧ ఆཧ ఆཧ 3ɽࢢ৔ۉߧͷଘࡏ৚݅ ɽࢢ৔ۉߧͷଘࡏ৚݅ ɽࢢ৔ۉߧͷଘࡏ৚݅ ɽࢢ৔ۉߧͷଘࡏ৚݅ 
ݸʑͷ޿ࠂओͷधཁΛ߹ܭͨ͠૯धཁ͕Ձ֨ͷ࿈ଓؔ਺Ͱ͋Ε͹ࢢ৔ۉߧ͕ଘࡏ͢Δɻ  
 
ఆཧ 1 ͸ɺࣄ্࣮ɺۉߧͷఆ͔ٛΒಋ͔ΕΔɻç ͭ·ΓɺύϨʔτޮ཰తͰͳ͚Ε͹
ͦͷ޿ࠂओ͸ۉߧΑΓબߟ͕޲্ͨ͠഑෼ΛબͿͨΊɺͦΕ͸ۉߧͰ͸ͳ͍ɻç ࣮຿
্ɺॏཁͳ஌ݟ͸ఆཧ 2 ͷ৚݅Ͱ͋Δɻç બߟΦʔΫγϣϯͷ݁ՌΛࢢ৔ۉߧͱͯ͠
ܭࢉ͢Δʹ͸ɺ޿ࠂओͷޮ༻ؔ਺͕४ತతͷඞཁ͕͋Δɻç ௚ײతͳઆ໌ͱͯ͠͸ɺ
̎ͭͷλʔήοτάϧʔϓͷࢹௌ࿮Λ̎ਓͷ޿ࠂओʹ഑෼͢Δঢ়گΛΤοδϫʔ











3ɽԠ༻ྫ ɽԠ༻ྫ ɽԠ༻ྫ ɽԠ༻ྫ 
͜ͷষͰ͸ɺ·ͣ۩ମྫΛ࢖ͬͯࢢ৔ۉߧ໰୊ (AP(i)) ∀  i ͱ(F)  Λ਺ֶతʹ෼ੳ͠ɺ
࣍ʹ 2.2 અͷεςοϓʹैͬͯ഑৴ϓϩηεΛཤߦ͢Δɻ 
                                                 
2çఆ ཧ 1 ͱ 2 ͸ްੜܦࡁֶͷୈ 1 ఆཧͱୈ 2 ఆཧͱྨࣅ͍ͯ͠Δ͕ɺݸʑͷফඅऀͷॳظࡒ࢈͸޿ࠂओͷ༧ࢉʹ
ஔ͖׵͑ΒΕ͓ͯΓɺ޿ࠂ୅ཧళ͸γεςϜ֎ʹ͋Δɻ 
3  ͜ͷϞσϧͷ༗༻ੑ͸ɺ ఏҊ͞Εͨ޿ࠂࢢ৔͕ͲΕ͚ͩཧ૝ͷڝ૪ࢢ৔ʹ͍͔ۙʹΑΔ͕ɺ Ծ૝ࢢ৔ͱ͍͏ҙຯ
Ͱ΋גࣜࢢ৔ͳͲΑΓ׬શڝ૪ͷԾఆ͕ΑΓ౰ͯ͸·Δɻ  ͦͷཧ༝͸ɺ 
(a)  ޿ࠂओ͸ଟ਺ଘࡏ͢ΔͨΊՁ֨͸ॴ༩ͱԾఆͰ͖Δɻ ç ͭ·ΓҰ෦ͷ޿ࠂओ͕Ձ֨ʹର͢ΔӨڹྗΛ΋ͭΑ͏
ͳ͜ͱ͸ແࢹͰ͖Δɻ 
(b)  Ծ૝ࢢ৔Ͱ͸ೖྗ৘ใ͕༩͑ΒΕ͍ͯΔͨΊෆ࣮֬ੑ͸օແͰ͋Δɻ 
(c)  Ձ֨͸શͯͷ޿ࠂओʹ׬શ৘ใͱͯ͠఻Θ͍ͬͯΔɻ 
(d)  ظؒ͸୹͘ݶఆ͞Ε͓ͯΓɺ·ͨࢹௌ࿮͸࣍ظؒʹ܁Γӽͯ͠ͷফඅ΍౤ࢿ͕ग़དྷͳ͍ͨΊʹɺಈతཁҼΛߟ
ྀ͢Δඞཁ͕ແ͍ɻ 
(e)  ޿ࠂओͷଞͷ޿ࠂओͷબߟʹӨڹΛड͚ͳ͍ͨΊωοτϫʔΫ֎෦ੑ͕ແ͍ɻ 
(f)  ࢹௌ࿮ͷڙڅྔ͸ࢹௌ཰ʹΑΔ΋ͷͳͷͰՁ֨ʹΑͬͯมಈͤͣॴ༩ͱݟͳͤΔɻ 8/22/01 9  ޿ࠂࢢ৔ 
3.1ɽ޿ࠂओͷλʔήοτάϧʔϓʹର͢Δબߟ ɽ޿ࠂओͷλʔήοτάϧʔϓʹର͢Δબߟ ɽ޿ࠂओͷλʔήοτάϧʔϓʹର͢Δબߟ ɽ޿ࠂओͷλʔήοτάϧʔϓʹର͢Δબߟ 
J ݸͷλʔήοτάϧʔϓʹର͢Δ޿ࠂͷࢹௌ࿮਺Ͱఆٛ͞Εͨ޿ࠂओ i ͷޮ༻ؔ਺
Λ Ui(xi(1),.., xi(J))ͱ͢Δɻç 3 ͭͷఆཧͰͷޮ༻ؔ਺ͷԾఆɺ࿈ଓ (continuous), ४ತ
(quasi-convex),  ඇݮগ(non-decreasing),  ඇ๞࿨(insatiability)Λຬͨͤ͹ԿͰ΋Α͍͕ɺ
ҎԼͷ 4 ͭͷཧ༝͔Βɺ͜ͷ࿦จͰ͸ίϒɾμάϥεܕͷޮ༻ؔ਺(Varian 1993)Λݕ
౼͢Δɻç  






(4)  ಋ͔ΕͨՁ֨ͱ഑෼ͷࣜͷղऍ͕༰қͰ͋Δɻ 









i i i J x x x
m (j) x p t s
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୯ௐม׵͸ޮ༻ؔ਺ͷੑ࣭Λม͑ͳ͍ͨΊɺ ϥάϥϯδΞϯΛԼهͷΑ͏ʹઃఆ͢Δɻ  
{ } m J x p x p x p J x J x x L i J i i i i i i i i i − + + + − + + + = ) ( .. ) 2 ( ) 1 ( ) ( log ) ( .. ) 2 ( log ) 2 ( ) 1 ( log ) 1 ( 2 1 λ α α α
 
xi(j)  ͷղ͸ҎԼͷΑ͏ʹͳΔɻ 
                                                                                                                                                          




















  j) for  budget    (effective      ere         wh
j)   of   (price









(effective budget for j)͸λʔήοτάϧʔϓ j ʹର͢Δ༧ࢉͰɺ޿ࠂओ i ͷ༧ࢉ mi͸ 
α i( j)  ʹൺྫͯ͠഑෼͞ΕΔͱ͍͏௚ײతͳղऍ͕ग़དྷΔɻç धཁͱڙڅ S(j)  ͕౳͠
͍ͱ͍͏੍໿  ∑ =
i i j S j x ) ( ) (  Λ࢖ͬͯɺՁ֨ΛٻΊΔͱɺ 
 
j)   of (supply 

































































(1)͔ࣜΒɺxi(j)  ͸޿ࠂओ͕ࣔͨ͠৘ใɺͭ·Γ༧ࢉ miͱબߟ  α i(j)ɺͦͯ͠୅ཧళ͕
༧ଌͨ͠ࢹௌ࿮ͷڙڅྔ  S(j)  ʹΑܾͬͯ·Δ͜ͱ͕෼͔Δɻç ·ͨɺ΋͠޿ࠂओ i
͕͋Δλʔήοτάϧʔϓ j ʹ޿ࠂΛݟͤͨ͘ແ͍৔߹͸ɺα i(j) = 0  ʹ͢Ε͹Α͍ɻ 
 




Step 1:  ޿ࠂओ͕ୈ t िͷ༧ࢉͱλʔήοτάϧʔϓʹର͢ΔબߟΛ୅ཧళʹఏग़ 
Step 2:  ୅ཧళ͸ୈ t िͷࢹௌ࿮ͷڙڅΛ༧ଌ 
Step 3:  ୅ཧళ͸޿ࠂओʹର͢Δࢹௌ࿮ͷ഑෼Λࢢ৔ۉߧʹج͍ͮͯࢉग़ 
Step 4:  ୅ཧళ͸޿ࠂΛ഑৴ 
 8/22/01 11  ޿ࠂࢢ৔ 
Լͷਤ͸ɺ͜ͷ഑৴ϓϩηεΛඳ͍ͨ΋ͷͰ͋Δɻ 
 
α i(j), mi 
広告主１  広告主2  広告主Ｉ 
S(j) 
xi(j) 







Step 1:  ޿ࠂओ͕༧ࢉͱݸʑͷλʔήοτάϧʔϓʹର͢ΔબߟΛఏग़ ޿ࠂओ͕༧ࢉͱݸʑͷλʔήοτάϧʔϓʹର͢ΔબߟΛఏग़ ޿ࠂओ͕༧ࢉͱݸʑͷλʔήοτάϧʔϓʹର͢ΔબߟΛఏग़ ޿ࠂओ͕༧ࢉͱݸʑͷλʔήοτάϧʔϓʹର͢ΔબߟΛఏग़ 
 
J ݸͷλʔήοτάϧʔϓʹର͢Δબߟ:  α i(1), α i(2), .., α i(J)  
༧ࢉ: mi 
͜͜Ͱ͸ɺ 
ޮ༻ɿ U i = xi(1)
α i(1) xi(2)
α i(2) ,.., xi(J)
α i(J)  
༧ࢉ੍໿ɿ p 1xi(1) + p2xi(2) + ... + pJxi(J) = mi 
 
 
ࢹௌऀʹؔͯ͠͸ɺੑผ(male / female)ͱ೥ྸ૚(young / middle age / senior)ͷ 2 ଐੑΛ
ݕ౼͢Δɻ ç λʔήοτάϧʔϓ͸ੑผͱ೥ྩ૚ͷશͯͷ૊Έ߹Θ͔ͤΒͳΔ 6 ͭΛ
ߟྀ͢Δ͜ͱ͕๬·͍͕͠ɺ ଐੑ਺ͱͦͷϨϕϧ਺͕૿͑Δͱάϧʔϓ਺͸ࢦ਺తʹ
૿͑ͯ͠·͏ɻç ࢹௌऀͷ෼෍͕ଐੑؒͰಠཱͰ͋Ε͹ɺ͜ΕΒͷଐੑΛผʑʹߟྀ
Ͱ͖Δɻç ͭ·Γɺ೥ྩ૚ͷ෼෍͕உঁؒͰࣅ͍ͯΕ͹ɺੑผ 2 ͭͱ೥ྩ૚ 3 ͭͷܭ
5 άϧʔϓͰΑ͍ɻç ͜͜Ͱ͸ɺ͜ͷঢ়گΛ૝ఆͨ͠਺஋ྫΛࣔ͢ɻç ୯७Խ͢Δͨ
Ίɺ޿ࠂओɺ͋Δ͍͸޿ࠂͷ਺͸ 4 ͱԾఆ͢Δɻ 
 8/22/01 12  ޿ࠂࢢ৔ 
޿ࠂओͷ༧ࢉ ޿ࠂओͷ༧ࢉ ޿ࠂओͷ༧ࢉ ޿ࠂओͷ༧ࢉ m i  ͱλʔήοτάϧʔϓʹର͢Δબߟ ͱλʔήοτάϧʔϓʹର͢Δબߟ ͱλʔήοτάϧʔϓʹର͢Δબߟ ͱλʔήοτάϧʔϓʹର͢Δબߟ  αααα i(j) 
 
޿ࠂओ i ç male female  young  middle  senior  ༧ࢉ m iç
1  1 1 1 1 1  100 
2  0.5 2 1.5 1 0.5  120 
3  1 0 1 2 0  80 
4  2 2 2 2 2  100 
ڙڅ S(j)ç       
 
 
બߟ܎਺  α i(j)  ΛٻΊΔʹ͸ɺ޿ࠂओʹ௚઀ฉ͘ํ๏ͱɺ޿ࠂओʹର͢Δؒ઀తͳ࣭
໰͔Βਪଌ͢Δํ๏ͷ 2 छྨ͕ߟ͑ΒΕΔɻç ௚઀๏͸୯७Ͱ͋Δ͕ɺޮ༻ؔ਺ͳͲ
ͱ͍͏༻ޠʹରͯ͠޿ࠂओ͕ฦ౴ʹࠔΔ͜ͱ΋ߟ͑ΒΕΔɻ ç ޿ࠂओͷճ౴Λॿ͚Δ
ͨΊʹɺ ୅ཧళ͸޿ࠂओ 1 ͷΑ͏ͳඪ४ϓϥϯΛࢀߟͱؚͯ͠ΊΔͷ΋ͻͱͭͷࡦͰ




ϯτ෼ੳ(Green and Srinivasan 1978, 1990,  ยฏ 1987)͕༗༻Ͱ͋Δɻ 
 







ͯ͠܁Γӽ͢Α͏ʹ͢Δɻç ྫ͑͹ɺ(1)ࣜʹ୅ೖ͢Δ S(j)Λ 
 
(2)  S(j) = { F(j) – Σ i zi
t-1(j) } ×  (1+w) 
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ͷΑ͏ʹࢉग़͢Δɻ ç ͜͜Ͱɺ F(j)͸ͦͷिͷλʔήοτάϧʔϓ j ʹΑΔࢹௌ࿮਺ͷ
༧ଌɺzi
t-1(j)͸ઌिɺ޿ࠂओ i ͕ j ʹ഑৴ग़དྷͳ͔ͬͨ܁ӽ෼ɺw ͸όοϑΝʔͷαΠ
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ࢹௌ࿮ͷڙڅ ࢹௌ࿮ͷڙڅ ࢹௌ࿮ͷڙڅ ࢹௌ࿮ͷڙڅ S(j) 
 
޿ࠂओ i ç male female  young  middle  senior  ༧ࢉ m iç
1  1 1 1 1 1  100 
2  0.5 2 1.5 1 0.5  120 
3  1 0 1 2 0  80 
4  2 2 2 2 2  100 




Step 3:  ࢹௌ࿮ͷ഑෼Λࢢ৔ۉߧʹج͍ͮͯࢉग़ ࢹௌ࿮ͷ഑෼Λࢢ৔ۉߧʹج͍ͮͯࢉग़ ࢹௌ࿮ͷ഑෼Λࢢ৔ۉߧʹج͍ͮͯࢉग़ ࢹௌ࿮ͷ഑෼Λࢢ৔ۉߧʹج͍ͮͯࢉग़ 
 
Step 1 ͱ̎ͰಘΒΕͨ৘ใɺα i(j), mi, S(j)  ∀  i, j ,çΛ (1)ࣜʹ୅ೖͯ͠ɺ޿ࠂओ i ΁ͷ
λʔήοτάϧʔϓ j ͷࢹௌ࿮ͷ഑෼ɺxi(j),  Λࢉग़͢Δɻ 
 
޿ࠂ༧ࢉͷ഑෼ͱࢹௌ࿮ͷՁ֨ ޿ࠂ༧ࢉͷ഑෼ͱࢹௌ࿮ͷՁ֨ ޿ࠂ༧ࢉͷ഑෼ͱࢹௌ࿮ͷՁ֨ ޿ࠂ༧ࢉͷ഑෼ͱࢹௌ࿮ͷՁ֨ 
 
޿ࠂओ i ç male female  young  middle  senior  ༧ࢉ m iç
1  50.0 50.0 33.3 33.3 33.3 100 
2  24.0 96.0 60.0 40.0 20.0 120 
3 80.0 0.0 26.7  53.3 0.0  80 
4  50.0 50.0 33.3 33.3 33.3 100 
Ձ֨ P(j)ç 0.0204 0.0163 0.0192 0.0267 0.0108   
 
 
ࢹௌ࿮ͷ഑෼ ࢹௌ࿮ͷ഑෼ ࢹௌ࿮ͷ഑෼ ࢹௌ࿮ͷ഑෼ x i(j) 
 
޿ࠂओ i ç male female  young  middle  senior  ࢧग़(sex)ç ࢧग़(age)ç
1  2451.0 3061.2 1739.1 1250.0 3076.9  100  100 
2  1176.5 5877.6 3130.4 1500.0 1846.2  120  120 
3 3921.6 0.0 1391.3  2000.0 0.0  80  80 
4  2451.0 3061.2 1739.1 1250.0 3076.9  100  100 
धཁç 10000  12000  8000 6000 8000     
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Step 4:  ޿ࠂͷ഑৴ ޿ࠂͷ഑৴ ޿ࠂͷ഑৴ ޿ࠂͷ഑৴ 
λʔήοτάϧʔϓ j ʹ޿ࠂΛ഑৴͢Δ৔߹ɺݱ࣌఺·Ͱͷ޿ࠂओ i ͷ഑৴ճ਺ yi(j)




(a)  ୹ظؒ ( ྫ͑͹ 15 ෼ؒ)  ͷ޿ࠂͷϦϐʔτΛආ͚ΔͨΊʹ͸ɺ޿ࠂΛ഑৴࣌ظʹ
1 ຊ 1 ຊબ͹ͣɺ τοϓ 6 ຊͷ޿ࠂ (1 ෼ 30 ඵͿΜ)Λ 15 ෼͓͖ʹબ୒ɺ ์ө͢Δɻ 
(b)  ӬΒ͘ݟ͍ͤͯͳ͍޿ࠂ͸༏ઌ౓Λ্͛ͯ࠷ۙݟͤͨ޿ࠂ͸༏ઌ౓ΛԼ͛Δʹ͸ɺ
ͦΕͧΕͷࢹௌऀ͕ݸʑͷ޿ࠂΛ࠷ޙʹݟ͔ͯΒͲΕ͚͕ͩ࣌ؒܦ͔ͬͨͱ͍͏
apart ͱ͍͏σʔλςʔϒϧΛه࿥ͯ͠ɺf(apart)  ʹΑͬͯϥϯΫ෇͚Λඍௐ੔͢Δɻ  





4ɽ৽نੑ ɽ৽نੑ ɽ৽نੑ ɽ৽نੑ 
ैདྷͷϝσΟΞܭըͱൺֱ͢Δͱɺ ຊݚڀͰఏҊ͞Εͨ޿ࠂ഑৴ܭը͸େ͖͘ 3 ͭͷ
ಛ௃Λ͍࣋ͬͯΔɻ 
(a)  ଟ਺ͷ޿ࠂओΛಉ࣌ʹߟྀ͢Δɻ 
(b)  Ձ֨͸ॴ༩Ͱ͸ͳ͘ɺ૑ΒΕΔɻ 







4.1.  ैདྷͷϝσΟΞܭը ैདྷͷϝσΟΞܭը ैདྷͷϝσΟΞܭը ैདྷͷϝσΟΞܭը 
(a)  ݸʑͷ޿ࠂओͷϝσΟΞܭը͸ಠཱʹཱͯΒΕΔɻ ݸʑͷ޿ࠂओͷϝσΟΞܭը͸ಠཱʹཱͯΒΕΔɻ ݸʑͷ޿ࠂओͷϝσΟΞܭը͸ಠཱʹཱͯΒΕΔɻ ݸʑͷ޿ࠂओͷϝσΟΞܭը͸ಠཱʹཱͯΒΕΔɻ 
                                                 
4  ۩ମྫͱͯ͠͸ɺஶऀʹΑΔൃ໌ʢಛئ 2001-25730ʣ΋ࢀর͞Ε͍ͨɻ 
5  ग़ئ൪߸ɿç ಛئ 2001-192821çʢ 2001 ೥ 6 ݄ 26 ೔ʣ 8/22/01 16  ޿ࠂࢢ৔ 
޿ࠂޮՌ͸ઈରྔΑΓ૬ରྔ(share-of-voice)͕ॏཁͩͱ͍ΘΕ͍ͯΔ͕(Pedrick and 
Zufryden 1991, Tellis 1998, p.400)ɺ طଘͷۀքͰ͸ଞͷ޿ࠂओͷग़ߘͷӨڹ͸໌ࣔతʹ
͸ߟྀ͞Εͳ͍ɻç Ԥถͷ޿ࠂۀքͰ͸ɺ୅ཧళ͸̍ۀք 1 ࣾͷ੍౓Ͱकൿٛ຿͕͋
Δ΄Ͳɺڝ߹اۀಉ࢜ͷ޿ࠂઓུ͸ಠཱ͍ͯ͠Δɻ 







(c)  ୅ཧళͷઃఆͨ͠ෆಁ໌ɺෆެฏͳϝσΟΞ ୅ཧళͷઃఆͨ͠ෆಁ໌ɺෆެฏͳϝσΟΞ ୅ཧళͷઃఆͨ͠ෆಁ໌ɺෆެฏͳϝσΟΞ ୅ཧళͷઃఆͨ͠ෆಁ໌ɺෆެฏͳϝσΟΞ(ࢹௌ࿮ ࢹௌ࿮ ࢹௌ࿮ ࢹௌ࿮)ͷՁ֨ ͷՁ֨ ͷՁ֨ ͷՁ֨ 
͜ͷΑ͏ʹɺࢹௌ࿮͸ޮՌ͕ਖ਼֬ʹ೺Ѳͣ͠Β͘ແܗࡒͰίετ΋ෆ໌ͳͨΊɺҰൠ
ʹϝσΟΞͷՁ֨ઃఆ͸͔ͳΓେࡶ೺Ͱ͋ΔͱݴΘΕ͍ͯΔ(খྛ 1999)ɻ ç Ձ֨ަবɺ
͓ಘҙ༷Ձ֨ɺ େྔׂҾͳͲͷෆಁ໌ɺ ෆެฏͳγεςϜ͋Δɻ ç ͞Βʹ೔ຊͷ৔߹ɺ
ϝσΟΞࣗମͷՁ֨ʹ޿ࠂ੍࡞අɺࢢ৔ௐࠪඅɺϚʔέςΟϯάɾίϯαϧλϯτඅ
༻ͳͲΛؚΜͰ͍Δ৔߹΋ଟ͘ɺ ୅ཧళͷՁ֨ઃఆʹෆ৴ײΛ͍͍͍ͩͯΔ޿ࠂओ΋
গͳ͘ͳ͍(খྛ 1998, Abe 2001)ɻ 
 
4.2ɽຊγεςϜ ɽຊγεςϜ ɽຊγεςϜ ɽຊγεςϜ 
ຊγεςϜΛ্هͷ(a), (b), (c)ʹରൺͤͯ͞ΈΑ͏ɻ 
(a)  Կઍ΋ͷ޿ࠂओ(޿ࠂ)ͱԿઍ΋ͷࢹௌऀΛಉ࣌ʹߟྀͨ͠ϝσΟΞܭըཱ͕ͯΒ
Εɺ޿ࠂओؒͷ૬ޓӨڹ͕໌ࣔతʹ૊Έࠐ·Ε͍ͯΔɻ 
(b)  ಈతͰ(dynamic)ɺෆ࣮֬ͳ(uncertainty) IT ࣌୅ͷ؀ڥͰ͸ɺ޿ࠂ൓Ԡؔ਺ΛಘΔ
͜ͱ͸΄΅ෆՄೳͰ͋Δɻç ͨͱ͑෼͔ͬͯ΋มԽ͕྽͘͠ແӹͳ৔߹΋ଟ͍ɻç
͜ͷγεςϜͰ͸ɺ޿ࠂ൓Ԡؔ਺Λ஌Δඞཁ͸ແ͘ɺϚωʔδϟʔͷܦݧ΍ײʹ
ΑΔબߟؔ਺͑͋͞Ε͹Α͍ͨΊɺ ࣮຿తʹ΋ΑΓࣗવͰ༗༻Ͱ͋Ζ͏ɻ ç ·ͨɺ
ঢ়گͷมԽʹහ଎ʹରԠ͢ΔΑ͏ɺ޿ࠂओͷ༧ࢉͱબߟ͸ 1 िؒ͝ͱʹͰ΋ߋ৽








࣮ͳ IT ࣌୅ʹରԠͨ͠ϝσΟΞܭըͱݴ͑Α͏ɻ 
 
5ɽ֦ு ɽ֦ு ɽ֦ு ɽ֦ு 
ࠓճͷϝσΟΞܭըγεςϜ͸ɺ ϒϩʔυόϯυͰͷ One-to-One ಈը޿ࠂ഑৴Λ೦಄


























͞Εͨλʔήοτάϧʔϓʹ෼͚Δɻç ϓϩδΣΫτɾϚωʔδϟʔ  ͸༧ࢉɺ͓Α
ͼλʔήοτάϧʔϓ͝ͱͷબߟΛఏࣔ͢Δͱɺ શϓϩδΣΫτʹެฏ͔ͭϕετͳ
ࢿݯ഑෼͕ܾఆ͞ΕΔɻç  
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APPENDIX 
 
Definition  1.  Equilibrium 
(1) Utility Maximization:    Given price, each advertiser maximizes its utility. 
(2) Feasibility:    For each target group, the demand of ad contacts is less than its supply. 
Formally, let p be a vector whose elements are an unit price of an ad contact to the k-th target 
group, pk ≥  0 (k=1,..,K), and x
i (i=1,..,n) be a vector of the numbers of the corresponding ad 
contacts assigned to advertiser i.    The subscript and superscript refer to target groups and 
advertisers, respectively.    In the advertising market described above, given the price of an ad 
contact for each target group k, advertiser i determines x
i to maximize his utility U
i(⋅ ) subject 
to his budget constraint of m
i as below. 
(AP(i))   Max  x
i U
i(x
i)  s.t.  p  ⋅  x
i = m
i 
The equilibrium is a vector (p, x
i) that solves advertiser i’s problem for all i=1,..,n, and the 
total demand of contacts is satisfied for each target group.    That is , the sum of contacts 
demanded by all advertisers is less than the availability s as, 
  Σ i x
i ≤  s . 
 
Proposition  1.  Free  Goods 
If a contact has excess supply, its price must be zero. 
Proof. 
Value of the initial supply:  p ⋅  s = Σ i m
i 
Value of the final allocation:  By summing (AP(i)) over i, p ⋅  x ≡  p ⋅  Σ i x
i = Σ i m
i 
Conservation of value implies  p ⋅  x = p ⋅  s   
Let z(p) = x(p) – s, which can be interpreted as a vector of excess demand at price p. 
p ⋅  z(p) = 0    (complementary slackness) 
If zk(p) < 0 or xk < sk, then pk = 0 
Q.E.D. 
 
Definition  2.  Desirability 
If pk = 0, then zk(p) > 0 
A contact is desirable if the total demand exceeds supply when its price is zero. 
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Implication. 
The price of a contact for all groups must be strictly positive, i.e., pk > 0.    Otherwise, by 
desirability, the solution is infeasible. 
  
Proposition 2.    Equilibrium for Desirable Contacts 
An allocation-price pair (x*, p*) is an equilibrium for desirable contacts if 
(a) Demand Equals Supply 
Σ i x
i* ≡  x* = s 
(b) Utility Maximizing 
The pair maximizes the utility of each agent in his budget set.    That is, if x
i is preferred by i 
to x
i* and pk>0 for all groups k, then p ⋅  x
i > m
i (beyond budget, infeasible).     
Proof. 
(a) Suppose not.    That is, xk < sk for some k.    Then zk(p) = xk – sk < 0.    Proposition 1 states 
that pk = 0.    Desirability implies zk(p)  >  0.  Contradiction.  The  equality  must  hold. 
(b)  Suppose  not.  Then  p  ⋅  x
i* ≤  m
i , implying that the presumed x
i* is not an utility 
maximized allocation, contradicting the optimality assumption. 
Q.E.D. 
 
Definition  3.  Local  Insatiability 
Given any bundle x in X and any a > 0, there is some bundle y in X with | x – y | < a such that 
y is strictly preferred to x.   
Theorem 1.    Pareto Efficiency of the Equilibrium 
The equilibrium is Pareto efficient in that it is not possible to increase some advertiser’s 
utility without making the other advertisers worse off by deviating from this equilibrium. 
Proof. 
Suppose the equilibrium is not Pareto efficient and we will derive a contradiction.    Denote 
Pareto superior solution as x
i. 
The feasibility of Pareto superior solution x
i implies, Σ i x
i ≤  s    (the equality may not hold 
since whether x
i is equilibrium is unknown).    Because p ≥  0,   Σ i p ⋅  x
i ≤  p ⋅  s.  (1) 2001/08/21 3  Appendix 
By Proposition 2 (b), equilibrium implies,   Σ i x
i*  =  s.  Thus,  Σ i p ⋅  x
i* = p ⋅  s = Σ i m
i. (2) 
By Proposition 2 (a), the Pareto superiority implies that, there exists at least one advertiser j, 
such that p ⋅  x
j > m
j with strict inequality.    Summing over all advertisers results in 
Σ i p ⋅  x
i > Σ i m
i = p ⋅  s    where RHS equality follows from (2) above. 
But this and (1) imply,    p ⋅  s ≥  Σ i p ⋅  x
i > p ⋅  s.    A contradiction. 
Q.E.D. 
 
Theorem 2.    Conditions of a Pareto Solution as the Market Equilibrium   
Assume that preferences are convex, continuous, non-decreasing, and locally insatiable, and a 
budget is strictly positive m
i > 0 for all advertisers.    Suppose x* is a Pareto efficient 
allocation, then x* is also a market equilibrium for this budget. 
Proof. 
Proof for the equilibrium definition (a) (Demand Equals Supply): 
First, X ≡  Σ i x
i* ≤   s  by  feasibility.  Now,  suppose  Σ i x
i* <  s  (i.e.,  zk(p) < 0 ) for some k.    Then 
Proposition 1 implies pk = 0 and the desirability of contacts states that zk(p) > 0.    A contradiction. 
Proof for the equilibrium definition (b) (Utility Maximizing): 
Show that if x
i is preferred by i to x
i* and pk>0 for all groups k, then p ⋅  x
i > m
i. 
Step 1:    A set of strictly Pareto superior aggregate bundles 
Let P
i = {x
i ∈  Rk | x
i is preferred to x
i*}.  Define  P  ≡  Σ i P
i = {Σ i x
i | x
i ∈  P
i}. 
P is the set of all aggregate bundles that are preferred by all advertisers.    Because P
i is a 
convex set from a hypothesis that preference is convex and the sum of convex sets is convex, 
P is a convex set. 
Step 2:    A set of feasible bundles 
Let Q = {X ∈  Rk | x ≡  Σ i x
i ≤  s}, a set of feasible bundles.    It is clearly a convex set. 
Step 3:    Existence of a separating hyperplane 
The supposed Pareto efficiency of x*∈  Q implies that any bundle that is preferred by all 
advertisers must be infeasible, suggesting the existence of a hyperplane separating the sets P 
and Q by the separating hyperplane theorem. 2001/08/21 4  Appendix 
That is,    ∃  p ≠   0  such  that  p  ⋅  z ≥  β  for all z∈ P and p ⋅  x ≤  β  for all x∈ Q. 
By local insatiability and continuity, x* ≡  Σ i x
i* ∈  Q is on the boundary such that p ⋅  x* = β .  
Hence, p ⋅  z ≥  p ⋅  x* for all z∈ P 
 
Now show that the hyperplane p is, in fact, an equilibrium price vector. 
Step  4:  Assert  p  ≥≥≥≥  0 
Suppose  not.  pk < 0 for some k.    Then for sufficiently small xk < 0, pk xk can be made 
arbitrary large, and p ⋅  x > β  for that x∈ Q.  Contradiction. 
Step 5:    Cost of a preferred bundle weakly exceeds the Pareto efficient budget 
Assert  that  if  y
j is preferred to x
j*, then p ⋅  y
j ≥  p ⋅  x
j* for each j. 
By a separating hyperplane theorem,    p ⋅  Σ j y
j ≥  p ⋅  Σ j x
j*. 
Suppose some particular advertiser j prefers some bundle y
j to x
j*.    Construct an allocation z 
by taking some of each contact away from j and distributing it to the other advertisers: 
z
j = y




j θ  / (n-1)    for i=1,..,n, i ≠  j 
From local insatiability, for θ  small enough, z
i is strictly Pareto superior to x
i* for all i.    Thus, 
Σ i z
i ∈  P    and the separating hyperplane in step 3 implies that 
p ⋅  Σ i z
i ≥  p ⋅  Σ i x
i* 
 p  ⋅  { y
j (1-θ ) + Σ i∉ j x
i* + y
j θ  } ≥  p ⋅  { x
j* +  Σ i∉ j x
i* } 
 p  ⋅  y
j ≥  p ⋅   x
j* 
Step 6:    Cost of a preferred bundle strictly exceeds the Pareto efficient budget 
Assert that if y
j is preferred to x
j* and pk>0 for all k, then    p ⋅  y
j > p ⋅  x
j* ≡  mj  for  each  j, 
implying y
j is beyond the budget and infeasible. 
Assume  p  ⋅  y
j = p ⋅  x
j*, and derive a contradiction. 
By continuity of preference, ∃  θ  < 1 close enough to 1 such that θ  y
j is preferred to x
j*.  
Then, from step 5,    p ⋅  θ  y
j ≥  p ⋅   x
j*.  (1) 
Now, since m
j > 0 by hypothesis, xk
j* > 0 for at least one k (i.e., strictly positive allocation). 
Thus, if pk > 0 ∀  k, then p ⋅  x
j* > 0, and the equality assumption implies that p ⋅  y
j > 0. 
Hence, p ⋅  θ  y
j < p ⋅  y
j = p ⋅   x
j*, contradicting (1) above. 
Q.E.D. 
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We illustrate an alternative and simple argument.    We can envision the advertising market as 
a pure exchange competitive market in which, 
 
(1) there are K+1 goods: ad contacts to K target groups and money (budget), 
(2) there are n+1 participants: n advertisers and an advertising agent, 
(3) each advertiser has a convex, continuous, non-decreasing, and locally insatiable 
preference toward the K goods but not money, having an initial endowment of a strictly 
positive budget, 
(4) the ad agent has a convex, continuous, non-decreasing, and locally insatiable preference 
toward money only but no preference to contacts, having an initial endowment of all 
advertising contacts to K target groups. 
 
Then, we can apply theorem from the general equilibrium for a pure exchange competitive 
market to establish the existence of equilibrium. 
 